This study examined the associations of perceived socially unfavorable attitudes toward homosexuality and same-sex marriage with suicidal ideation in non-heterosexual and heterosexual participants from first (Wave 1, 23 months prior to same-sex marriage referendums) and second (Wave 2, one week after the referendums) wave surveys in Taiwan. Data provided by 3239 participants in Wave 1 and 1337 participants in Wave 2 who were recruited through a Facebook advertisement were analyzed. Participants completed an online questionnaire assessing suicidal ideation and perceived unfavorable attitudes toward homosexuality and same-sex marriage from Taiwanese society, heterosexual friends, and family members. The results indicate that perceived unfavorable attitudes toward homosexuality from Taiwanese society, heterosexual friends, and family members were positively associated with suicidal ideation among non-heterosexual individuals in the first but not the second survey. In addition, among non-heterosexual individuals, such attitudes toward same-sex marriage in family members and in heterosexual friends were positively associated with suicidal ideation in the Wave 1 and Wave 2 surveys, respectively. Perceived unfavorable attitudes toward homosexuality and same-sex marriage in heterosexual friends were associated with suicidal ideation in heterosexual participants with a favorable attitude but not in those individuals with an unfavorable attitude toward homosexuality, in both surveys. Perceived socially unfavorable attitudes toward homosexuality and same-sex marriage were significantly associated with suicidal ideation before and after same-sex marriage referendums; however, the associations varied between non-heterosexual and heterosexual individuals.
Abstract: This study examined the associations of perceived socially unfavorable attitudes toward homosexuality and same-sex marriage with suicidal ideation in non-heterosexual and heterosexual participants from first (Wave 1, 23 months prior to same-sex marriage referendums) and second (Wave 2, one week after the referendums) wave surveys in Taiwan. Data provided by 3239 participants in Wave 1 and 1337 participants in Wave 2 who were recruited through a Facebook advertisement were analyzed. Participants completed an online questionnaire assessing suicidal ideation and perceived unfavorable attitudes toward homosexuality and same-sex marriage from Taiwanese society, heterosexual friends, and family members. The results indicate that perceived unfavorable attitudes toward homosexuality from Taiwanese society, heterosexual friends, and family members were positively associated with suicidal ideation among non-heterosexual individuals in the first but not the second survey. In addition, among non-heterosexual individuals, such attitudes toward same-sex marriage in family members and in heterosexual friends were positively associated with suicidal ideation in the Wave 1 and Wave 2 surveys, respectively. Perceived unfavorable attitudes toward homosexuality and same-sex marriage in heterosexual friends were associated with suicidal ideation in heterosexual participants with a favorable attitude but not in those individuals with an unfavorable attitude toward homosexuality, in both surveys. Perceived socially unfavorable attitudes toward homosexuality and same-sex marriage were significantly associated with suicidal ideation before and after same-sex marriage referendums; however, the associations varied between non-heterosexual and heterosexual individuals. High rates of suicidal ideation and attempts among lesbian, gay, and bisexual (LGB) individuals have been reported in both Western [1, 2] and Asian [3, 4] societies. Meta-analysis has revealed that LGB individuals report significantly higher rates of suicidal ideation and attempts than their heterosexual counterparts [5, 6] and the general population [7] . According to minority stress theory [8] , perceived socially negative attitudes and experiences of discrimination are the main causes of increased suicidal risk in LGB individuals. Perceived stigma [9] , expected stigma [10] , and internalized stigma [11] contribute to this increase of suicidal risk.
The identification of risk factors for suicidality is essential for developing prevention and intervention strategies in order to reduce suicidality in LGB individuals. According to ecological systems theory [12] , suicidality can result from complex interactions between LGB individuals and their environments. LGB individuals perceive unfavorable attitudes toward homosexuality from multiple sources, such as society, friends, and family members. Whether the source of perceived unfavorable attitudes influences suicidal ideation in LGB individuals warrants study.
Perceived Unfavorable Attitudes toward Same-Sex Marriage and Suicidal Ideation in LGB Individuals
Same-sex marriage bans are one type of structural-level discrimination that deny LGB individuals legal, financial, health, and other benefits associated with marriage [13] [14] [15] . Research in the United States has found that same-sex marriage bans were associated with increased rates of psychiatric disorders [16] . Research on men who have sex with men (MSM) in China also reported that the illegal status of same-sex marriage was one cause of suicidal behaviors in MSM [3] . Social and legal recognition of same-sex relationships can reduce discrimination against LGB individuals [17] and significantly decrease the use of and expenditure on mental health care among MSM [18] . The results of these previous studies indicate the positive role of same-sex marriage for health in LGB individuals.
Whether perceived socially unfavorable attitudes toward same-sex marriage are associated with suicidal ideation in LGB individuals warrants further study. Moreover, whether perceived unfavorable attitudes toward same-sex marriage from various sources show different associations with suicidal ideation in LGB individuals also warrants further investigation.
Does it Matter whether Heterosexual Individuals Perceive Socially Unfavorable Attitudes toward a Sexual Minority?
Few studies have examined the association between an anti-LGB climate and mental health in heterosexual individuals. One USA study found that LGB, but not heterosexual, individuals experience significantly increased mental health problems after the passing of constitutional amendments banning same-sex marriage [16] . However, another USA study revealed that the legalization of same-sex marriage was associated with a 7% relative reduction of suicide attempts in both heterosexual and homosexual high school students [19] . It is reasonable to hypothesize that heterosexual individuals who report a friendly attitude toward sexual minorities believe that unfavorable attitudes toward homosexuality and same-sex marriage violate social justice, and therefore they are upset by them. This association between perceived socially unfavorable attitude towards same-sex marriage and suicidal ideation warrants further study.
Same-Sex Marriage Campaign and Referendums in Taiwan
Sexual minority rights campaigners, in Taiwan, have strived for same-sex marriage legalization since the end of the 1980s. In May 2017, the Justices of the Constitutional Court in Taiwan determined that the Civil Code that bars same-sex marriage violates the right to equality, and therefore is unconstitutional. It ruled that same-sex marriage be legalized within two years. In response to the decision, a group against same-sex marriage, mainly composed of Christians, soon drafted two referendums arguing that marriage as defined in the Civil Code should be restricted to a union between one man and one woman and that legal reform involving same-sex partnerships should be made without changing the Civil Code. By contrast, a group lobbying for marriage equality drafted a referendum arguing that separate legislation for same-sex partnerships would be discriminatory. The results of the 24 November, 2018 vote suggested that the two referendums against same-sex marriage had considerably stronger support from people in Taiwan than the one in favor of marriage equality.
Although the results of the referendums discouraged LGB rights campaigners, the referendums attracted people's attention and inspired nationwide debates on homosexuality and same-sex marriage. For most people in Taiwan, it was the first time that they had paid close attention to and expressed attitudes toward homosexuality and same-sex marriage. The same-sex marriage referendums provide an opportunity to examine whether perceived unfavorable attitudes toward homosexuality and same-sex marriage from Taiwanese society, heterosexual friends, and family members are significantly associated with suicidal ideation among people in Taiwan.
Aims and Hypotheses of the Study
This study used data from the Investigation on the Attitude Toward Same-Sex Marriage in Taiwan, which was a two-wave online survey of attitudes toward homosexuality, same-sex marriage, and mental health in Taiwan [20] . The first wave (Wave 1) was conducted from 1 to 31 January, 2017, 23 months before the referendums. The second wave (Wave 2) was conducted from 1 to 31 December, 2018, one week after the referendums. This study examined the associations of perceived socially unfavorable attitudes toward homosexuality and same-sex marriage with suicidal ideation in non-heterosexual and heterosexual participants in the two surveys. We tested four hypotheses. First, on the basis of the reviewed literature, we hypothesize that perceived unfavorable attitudes toward homosexuality and same-sex marriage, from Taiwanese society, heterosexual friends, and family members is positively associated with suicidal ideation in non-heterosexual and heterosexual individuals in both the Wave 1 and Wave 2 surveys. Second, given that individuals are differentially affected by the source of attitudes, we hypothesize that the source of these perceived attitudes influences suicidal ideation. Third, given also that non-heterosexual and heterosexual individuals show differing vulnerabilities to social attitudes toward sexual minorities, we hypothesize that the associations of such attitudes with suicidal ideation vary between such individuals. Fourth, because of keen debates and anti-LGB propaganda during the referendums, we hypothesize that the association of these attitudes with suicidal ideation is different before and after the same-sex marriage referendums.
Methods

Participants and Procedure
The method used to recruit participants is described elsewhere [20] . In brief, participants aged at least 20 years were recruited into the two-wave online survey through a Facebook advertisement. The Facebook advertisement included a headline, main text, pop-up banner, and weblink to the questionnaire website. The advertisement appeared in the News Feed of Facebook, which is a streaming list of updates from the users' connections and advertisers. News feed advertisements are effective recruitment metrics for studies [21] . We targeted the advertisement to Facebook users by location (Taiwan) and language (Chinese). The deduplication protocol used to identify multiple submissions and preserve data integrity included the cross-validation of the eligibility of key variables, examination of discrepancies in key data, and checking for unusually fast completion times (<10 min) [22] . Moreover, an Internet Protocol address was registered, and the questionnaires could be completed only once from that address.
Participants were not given any incentives for participation. The study was approved by the Institutional Review Board (IRB) of Kaohsiung Medical University Hospital. The study design allowed respondents to respond to the recruitment advertisement and questionnaire anonymously, and their personal information was kept secure. Owing to the anonymity of the participants, we could not determine how many participants responded to both surveys. Therefore, the data of the two survey waves were analyzed independently. The IRB, thus, agreed that obtaining informed consent from the respondents was unnecessary.
Measures
Suicidal Ideation
We used the question "Do you have any suicide ideation?" from the Revised 5-item Brief Symptom Rating Scale to inquire after participants' suicidal ideation during the previous week. Participants were asked to rate the severity of suicidal ideation on a 5-point scale: 0, none at all; 1, a little bit; 2, moderately; 3, quite a bit; and 4, extremely [23] . Participants who rated the item ≥2 were classified as experiencing significant suicidal ideation. The Institutional Review Boards (IRBs) of Kaohsiung Medical University (KMUHIRB-EXEMPT(II)-20160065) approved the study.
Unfavorable Attitudes toward Homosexuality and Same-Sex Marriage
We used six questions to determine how participants perceived the attitudes of Taiwanese society, their heterosexual friends, and their family members toward homosexuality ("To what degree does Taiwanese society accept homosexuality?", "To what degree do your heterosexual friends accept homosexuality?", and "To what degree do your family members accept homosexuality?") and same-sex marriage ("To what degree does Taiwanese society accept same-sex marriage?", "To what degree do your heterosexual friends accept same-sex marriage?", and "To what degree do your family members accept same-sex marriage?"). Participants indicated acceptance of homosexuality and same-sex marriage on a 5-point Likert scale ranging from 0 (very low) to 4 (very high). The responses to the six questions for social attitudes toward homosexuality and same-sex marriage were significantly skewed. For the purposes of this study, participants who scored 0 to 2 and who scored 3 or 4 were classified into the group who perceived unfavorable and favorable attitudes toward homosexuality and same-sex marriage from Taiwanese society, heterosexual friends, and family members, respectively. We also asked heterosexual participants to rate their attitude toward homosexuality using the same scale.
Demographic Variables
Data on participants' gender, age, and sexual orientation (heterosexual, bisexual, homosexual, pansexual, asexual, and questioning) were collected. For sexual orientation, participants were classified into non-heterosexual (including bisexual, homosexual, and others) and heterosexual groups.
Statistical Analysis
Data analysis was performed using SPSS Version 20.0 (SPSS Inc., Chicago, IL, USA). Gender, age, suicidal ideation, and perceived unfavorable attitudes toward homosexuality and same-sex marriage in the Wave 1 and Wave 2 surveys were compared using Chi-square and t tests. The associations of the perceived attitudes from Taiwanese society, heterosexual friends, and family members with suicidal ideation in non-heterosexual and heterosexual participants before (Wave 1 survey) and after (Wave 2 survey) the same-sex marriage referendums were examined using logistic regression analysis. A p value of 0.05 or lower was used to indicate significance. Odds ratios (ORs) and 95% confidence intervals (CIs) were used to describe the results of the analysis.
Results
Rates of Suicidal Ideation and Perceived Unfavorable Attitudes toward Homosexuality and Same-Sex Marriage
The data for 3239 participants (1443 heterosexual and 1796 non-heterosexual individuals) in Wave 1 surveys and 1337 participants (539 heterosexual and 798 non-heterosexual individuals) in Wave 2 surveys were analyzed. Table 1 presents participants' demographic data, the rates of suicidal ideation, and perceived unfavorable attitudes toward homosexuality and same-sex marriage among participants in the surveys. The results of Chi-square test demonstrated that the rates of suicidal ideation among non-heterosexual participants increased from 15.4% in the Wave 1 to 24.4% in the Wave 2 surveys (p < 0.001), whereas no significant change was noted in the rates of suicidal ideation among heterosexual participants between the Wave 1 (4.9%) and Wave 2 surveys (6.1%). The ratings of perceived unfavorable attitudes toward homosexuality and same-sex marriage from Taiwanese society, heterosexual friends, and family members significantly increased from the Wave 1 to the Wave 2 surveys in both heterosexual and non-heterosexual participants, except for perceived unfavorable attitudes toward homosexuality from family members. Moreover, 85.9% and 87.0% of heterosexual participants rated themselves as having a favorable attitude toward homosexuality in the Wave 1 and 2 surveys, respectively, indicating that most heterosexual participants in the study were LGB-friendly. Table 2 presents the results of the logistic regression analysis of the association of perceived unfavorable attitudes toward homosexuality and same-sexual marriage from Taiwanese society, heterosexual friends, and family members with suicidal ideation in the Wave 1 and 2 surveys among non-heterosexual participants. The results indicate that after the effects of gender and age were controlled, perceived unfavorable attitudes toward homosexuality from these sources were positively associated with suicidal ideation in the Wave 1 (Model I) but not the Wave 2 survey (Model III).
Association of Perceived Unfavorable Attitudes toward Homosexuality and Same-Sex Marriage with Suicidal Ideation in Non-Heterosexual Participants
Non-heterosexual participants who perceived an unfavorable attitude toward same-sex marriage among family members were more likely to experience suicidal ideation than those individuals who perceived a favorable attitude among family members in the Wave 1 survey (Model II); furthermore, non-heterosexual participants who perceived an unfavorable attitude toward same-sex marriage from heterosexual friends were more likely to experience suicidal ideation than those individuals who perceived a favorable attitude in these friends in the Wave 2 survey (Model IV). Table 3 presents the logistic regression analysis results for the association of perceived unfavorable attitudes toward homosexuality and same-sexual marriage from Taiwanese society, heterosexual friends, and family members with suicidal ideation among heterosexual participants in the surveys.
Association of Perceived Unfavorable Attitudes toward Homosexuality and Same-Sex Marriage with Suicidal Ideation in Heterosexual Participants
The results indicate that after the effects of gender and age were controlled, heterosexual participants who perceived unfavorable attitudes toward homosexuality from heterosexual friends were more likely to experience suicidal ideation than individuals who perceived favorable attitudes toward homosexuality from these friends in both the Wave 1 (Model V) and Wave 2 surveys (Model VII). These participants who perceived an unfavorable attitude toward same-sex marriage in heterosexual friends were more likely to experience suicidal ideation than those individuals who perceived a favorable attitude toward same-sex marriage in heterosexual friends in both Wave 1 (Model VI) and Wave 2 surveys (Model VIII).
We further divided heterosexual participants into those individuals with favorable (Table 4 ) and unfavorable ( Table 5 ) attitudes toward homosexuality for analysis. Among heterosexual participants who reported a favorable attitude toward homosexuality (but not those individuals with an unfavorable attitude toward homosexuality), the results revealed a significant association of perceived unfavorable attitudes toward homosexuality and same-sex marriage in their heterosexual friends with suicidal ideation. Perceived unfavorable attitudes toward homosexuality or same-sex marriage from Taiwanese society or family members were not significantly associated with suicidal ideation in heterosexual participants in either survey. 
Discussion
The study results indicate that perceived unfavorable attitudes toward homosexuality from Taiwanese society, heterosexual friends, and family members were positively associated with suicidal ideation among non-heterosexual individuals prior to but not after the same-sex marriage referendums. Among non-heterosexual individuals, perceived unfavorable attitudes toward same-sex marriage in family members before the referendums and in heterosexual friends after the referendums were positively associated with suicidal ideation. Both before and after the referendums, perceived unfavorable attitudes toward homosexuality and same-sex marriage in heterosexual friends were associated with suicidal ideation in heterosexual participants with favorable attitudes but not in those individuals with unfavorable attitudes toward homosexuality. Perceived unfavorable attitudes toward homosexuality and same-sex marriage from Taiwanese society or family members were not significantly associated with suicidal ideation in heterosexual participants.
Unfavorable Attitudes and Suicidal Ideation in Non-Heterosexual Participants
The study revealed that associations of perceived socially unfavorable attitudes and suicidal ideation in the non-heterosexual participants varied by content, source, and survey. Perceived unfavorable attitudes toward homosexuality from Taiwanese society, heterosexual friends, and family members were significantly associated with suicidal ideation prior to the referendums. Although the cross-sectional study design limits the possibility of determining causal relationships, according to ecological systems theory [12] , suicidal ideation is influenced by the complex interactions of sexual minority individuals with their environments. Social prejudice and discrimination based on sexual orientation aggravate the suicidal risk of LGB individuals [24] . Perceived unfavorable attitudes toward homosexuality from all of society, heterosexual friends, and family indicate that non-heterosexual individuals are surrounded by negative attitudes toward their sexual orientation. Living in such a comprehensively devaluating environment, they can experience chronic stress and internalize stigmatization, both of which further compromise their mental health and increase the risk of suicidal ideation [8, 25] . Non-heterosexual individuals with poor mental health status are especially vulnerable to socially unfavorable attitudes toward their sexual orientation.
The association of perceived unfavorable attitudes toward homosexuality with suicidal ideation became nonsignificant after the same-sex marriage referendums. Instead, perceived unfavorable attitudes toward same-sex marriage were significantly associated with suicidal ideation in non-heterosexual individuals, but the significant source of such attitudes changed from family members before the referendums to heterosexual friends after them. People in Taiwan traditionally require their offspring to continue the family bloodline, and therefore regard same-sex marriage as a challenge to family obligations. Perceived unfavorable attitudes toward same-sex marriage among family members reminds non-heterosexual individuals that they fall short of their families' expectations, which make them feel burdensome. However, after the referendums, the impact of such attitudes toward same-sex marriage from heterosexual friends seemed to exceed the impact of such attitudes of family members. Groups opposing same-sex marriage in Taiwan spread information against same-sex marriage. The government had an obligation under the Referendum Act to detail its stance prior to the referendums, but the administration kept delaying explaining its position and absented itself from referendum debates. Therefore, Taiwanese people's understanding of same-sex marriage was misled by the groups opposing it. In social identity threat theories [26] , perceived unfavorable attitudes toward same-sex marriage in heterosexual friends can cue a threat to one's social identity and, in turn, create involuntary stress responses that can compromise one's mental health.
Unfavorable Attitudes and Suicidal Ideation in Heterosexual Participants
This study demonstrated that perceived unfavorable attitudes toward homosexuality and same-sex marriage from heterosexual friends were associated with suicidal ideation in heterosexual participants both before and after the referendums, but a significant association existed only with those individuals who experience a favorable attitude toward homosexuality. Data from the World Values Survey in Taiwan indicated that since education has improved and liberal values related to marriage, sex, and gender roles have been promoted, overall social tolerance of homosexuality has increased [27] . Heterosexual individuals who are friendly to sexual minorities consider unfavorable attitudes toward homosexuality a social injustice, and their empathy may cause them to feel low. The results suggest that the elimination of discrimination against sexual minorities is important to the mental health of both non-heterosexual and liberal-minded heterosexual individuals.
Implications
Although further study is required to explain the changes in the association of perceived unfavorable attitude toward homosexuality and same-sex marriage with suicidal ideation before and after the referendums, the results of this study indicate that efforts to amend negative attitudes toward homosexuality and same-sex marriage should continue. Currently, in Taiwan, these efforts are mostly made by social movement organizations with human and financial resources that are far more limited than those resources of anti-LGB groups. Given that unfavorable attitudes toward sexual minorities can harm non-heterosexual individuals and lead to the harassment of heterosexual individuals who are LGB-friendly, programs designed to destigmatize sexual minorities should be advanced to the entire population and throughout the country. The government must declare an anti-stigma position with regards to all minorities clearly and definitively and propose effective policies for reducing prejudice against sexual minority individuals.
Limitations
This study has limitations. First, although recruiting participants through Facebook can deliver large numbers of participants quickly, cheaply, and with minimal effort as compared with mail and phone recruitment, access to Facebook is not yet universal, and people are not equally motivated to use it [28] . For example, Facebook has a younger and more progressive audience than the general population. Second, the cross-sectional study design limited the possibility to determine causal relationships between perceived unfavorable attitudes toward homosexuality and same-sex marriage and suicidal ideation. Third, we were unable to determine the mechanism for the change in the pattern of associations between perceived unfavorable attitude toward homosexuality and same-sex marriage and suicidal ideation before and after the same-sex marriage referendums. Fourth, most heterosexual participants in this study reported a favorable attitude toward homosexuality (85.9% in Wave 1 and 87.0% in Wave 2). This is obviously not representative. Further study is warranted to examine associations for attitudes toward homosexuality and same-sex marriage with the mental health of heterosexual individuals.
Conclusions
Non-heterosexual individuals in Taiwan experience multiple forms of social exclusion regarding their sexual orientation and human rights; in this study, these forms of social exclusion were significantly associated with suicidal ideation. Heterosexual individuals who were friendly to sexual minorities were also vulnerable to peers' unfavorable attitudes toward homosexuality and same-sex marriage. Programs for destigmatizing sexual minorities are urgently required to address social equality and improve the mental health of affected parties. 
